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(57) ABSTRACT

An intelligent post-treatment and regeneration control
method for an engineering machinery engine, comprising an
automatic and manual regenerated auxiliary load loading
control method. The method steps include, when the accu-
mulation of the particles in a diesel particulate filter exceeds
aspecified standard and the exhaust temperature of the engine
is higher than the regeneration required temperature, an
engine controller transmits an auxiliary regeneration packet;
after receiving the packet, a main controller determines the
external environment temperature; the main controller sup-
plies corresponding current for the regeneration electromag-
netic valve of the particulate filter according to the obtained
external environment temperature and the corresponding
relationship between a preset environment temperature and a
loading current, so as to obtain a load matching the environ-
ment temperature; and the main controller monitors the
exhaust temperature at the inlet of the diesel particulate filter
catalytic converter to achieve automatic closed-loop control
of the regeneration auxiliary loading.
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INTELLIGENT POST-TREATMENT AND
REGENERATION CONTROL METHOD FOR
ENGINEERING MACHINERY ENGINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims the priority of PCT/
CN2012/074379 filed on Apr. 19, 2012 which claims priority
to Chinese application number 201110349905.6, filed on
Now. 8, 2011, the disclosure of both are herewith incorporated
by reference in their entireties.

FIELD OF TECHNOLOGY

The following relates to an intelligent control method,
more specifically, to an intelligent post-treatment and regen-
eration control method for an engineering machinery engine.

BACKGROUND

Nowadays, with the energy saving ideas emerged in the
world, the technology of cleansing the exhaust gas is widely
used in Euro IV engine for the higher demands of the engine
exhaust. When the diesel engine exhaust gas cleansing system
is applied to the engineering machineries like excavators, of
which disadvantages are as follows: The stop operation has to
be performed for the manual regeneration, of which effect is
poor and owns low efficiency under the low load loading
condition. Chinese Patent Publication NO. CN101737124A
discloses an engineering machinery exhaust gas cleansing
system, which enables the efficient burning of the particle
accumulated on the filter, thus avoiding the decrease of the
operating efficiency caused by regeneration control. The sys-
tem comprises a filter, a regeneration mechanism, a setting
mechanism and a regeneration control mechanism. After the
setting mechanism presets and stops the, when the machine is
informed to goes into the stop status, the controller calculates
the time used for the particulate matter accumulated in the
filter burning, if the time is longer than the preset time or the
stop time, thus making the regeneration control operate. As
the DPD regeneration depends on the promotion of exhaust
temperature, when the excavator is in the high-load operating
state and the exhaust temperature of the engine reaches the
regeneration required temperature, the engine control ECM
automatically controls DPD to regenerate in this time, when
the excavator in light-load operating state or idle state, the
exhaust temperature is not high enough, actually it can’treach
the regeneration required temperature, thus it need to rely on
the hydraulic load auxiliary to promote exhaust temperature;
nowadays, in the situation of the low exhaust temperature, it
uses two opened-loop methods such as the manual loading
load or the value load to operate auxiliary regeneration;

The technical problems comprise:

1. The load loading time is about twenty minutes. The
loading load is manually controlled by changing the inlet
exhaust temperature of the diesel particulate filter (DPF) cata-
lytic converter, i.e., DOC temperature during the manual load
loading process, which leads to the inconveniences for the
operators.

2. The loading load can’t be adjusted by the determined
load loading in accordance with the change of the inlet
exhaust temperature of the diesel particulate filter (DPF) cata-
Iytic converter, i.e., DOC temperature.

10

15

20

25

30

35

40

45

50

55

60

65

2

3. The loading load can’t be controlled by the manual load
loading and the determined load loading in accordance with
the external environment temperature since its low intelli-
gent.

SUMMARY

Regarding to the above mentioned problems that the load-
ing load can’t be controlled by the manual load loading and
the determined load loading in accordance with the external
environment temperature, the present invention aims to pro-
vide an intelligent post-treatment and regeneration control
method for an engineering machinery, which adopts closed-
loop control, namely in the process of automatic loading by
monitoring the external environment temperature and the
diesel oxidation catalyst converter temperature to automati-
cally adjust the size of loading load, achieving the intelligent
and precise control of the automatical load loading.

The purpose of the present disclosure is achieved by the
following technical schemes: An intelligent post-treatment
and regeneration control method for an engineering machin-
ery, wherein it comprises: an automatically regenerated aux-
iliary load loading control method and a manually regener-
ated auxiliary load loading control method, wherein:

A. the automatically regenerated auxiliary load loading
control method comprises the following steps:

When the accumulation of the particles in a diesel particu-
late filter exceeds a specified standard and the exhaust tem-
perature of the engine is higher than the regeneration required
temperature, an engine controller transmits an auxiliary
regeneration packet;

after receiving the packet, a main controller determines the

external environment temperature; the main controller
supplies corresponding current for the regeneration
electromagnetic valve of the particulate filter according
to the obtained external environment temperature and
the corresponding relationship between a preset envi-
ronment temperature and a loading current, so as to
obtain a load matching the environment temperature;
and the main controller monitors the exhaust tempera-
ture at the inlet of the diesel particulate filter catalytic
converter, when the temperature of the diesel oxidation
catalytic converters lower than the lower limit of exhaust
temperature of the engine, increasing the current of the
regeneration electromagnetic valve of the particulate
filter to increase the load, when the temperature of the
diesel oxidation catalytic converters higher than the
upper limit of exhaust temperature of the engine,
decreasing the current of the regeneration electromag-
netic valve of the particulate filter to decrease the load,
achieving automatic closed-loop control of the regen-
eration auxiliary loading.

B. A manually regenerated auxiliary load loading control
method comprises the following steps: when the main con-
troller monitors the button of the manually regenerated
pressed, an engine controller transmits an auxiliary regenera-
tion packet; after receiving the packet, a main controller
determines the external environment temperature;

the main controller supplies corresponding current for the
regeneration electromagnetic valve of the particulate filter
according to the obtained external environment temperature
and the corresponding relationship between a preset environ-
ment temperature and a loading current, so as to obtain a load
matching the environment temperature;

The main controller monitors the temperature, thus, when
the temperature of the diesel oxidation catalytic converters
lower than the lower limit of exhaust temperature of the
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engine, increasing the current of the regeneration electromag-
netic valve of the particulate filter to increase the load, when
the temperature of the diesel oxidation catalytic converters
higher than the upper limit of exhaust temperature of the
engine, decreasing the current of the regeneration electro-
magnetic valve of the particulate filter to decrease the load, so
as to achieve manual closed-loop control of the regeneration
auxiliary loading.

According to the intelligent post-treatment and regenera-
tion control method for an engineering machinery, wherein,
the engine controller transmits an auxiliary regeneration
packet by CAN bus.

According to the intelligent post-treatment and regenera-
tion control method for an engineering machinery, wherein,
the lower limit of the exhaust temperature of the engine is
250° C.

According to the intelligent post-treatment and regenera-
tion control method for an engineering machinery, wherein,
the upper limit of the exhaust temperature of the engine is
300° C.

According to the intelligent post-treatment and regenera-
tion control method for an engineering machinery, wherein,
the corresponding relationship between a preset environment
temperature and a loading current set by the software of the
manually regenerated auxiliary load loading control method
is similar with the corresponding relationship between a pre-
set environment temperature and a loading current set by the
software of the automatic regenerated auxiliary load loading
control method.

According to the intelligent post-treatment and regenera-
tion control method for an engineering machinery, wherein,
the automatic regenerated auxiliary load loading control
method changes the current of the regeneration electromag-
netic valve of the particulate filter by controlling the corre-
sponding pulse width modulation signal of the main control,
thus controlling different hydraulic load loading.

According to the intelligent post-treatment and regenera-
tion control method for an engineering machinery, wherein,
the manual regenerated auxiliary load loading control method
changes the current of the regeneration electromagnetic valve
of'the particulate filter by controlling the corresponding pulse
width modulation signal of the main control, achieving dif-
ferent hydraulic load loading.

In comparison with the current technologies, the beneficial
effects of the present invention are as follows:

1. the corresponding load can be selected according to the
external environment temperature;

2. during the process of the load loading, the engine
exhaust temperature remains in the scope of the regeneration
required temperature by the closed-loop control, thus
enabling the load loading process to be more intelligent and
accurate.

BRIEF DESCRIPTIONS

FIG. 1 is a process diagram illustrates the automatically
regenerated auxiliary load loading control method of the an
intelligent post-treatment and regeneration control method
for an engineering machinery;

FIG. 2 is a process diagram illustrates the manually regen-
erated auxiliary load loading control method of the an intel-
ligent post-treatment and regeneration control method for an
engineering machinery; and

FIG. 3 is a process diagram illustrates the closed-loop
control of the automatic load loading of the an intelligent
post-treatment and regeneration control method for an engi-
neering machinery.
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4
DETAILED DESCRIPTION

The present invention will be further illustrated in combi-
nation with the following schematic diagrams and embodi-
ments.

The intelligent post-treatment and regeneration control
method for an engineering machinery of the present disclo-
sure comprises an automatically regenerated auxiliary load
loading control method and a manually regenerated auxiliary
load loading control method. When the manual or automatic
regeneration and engine exhaust temperature is below the
regeneration required temperature 250° C., the engine con-
troller ECM transmits an auxiliary regeneration packet to the
main controller by a CAN bus. Meanwhile if the ban regen-
eration button is not pressed, after the main controller syn-
thetically determines the external environment temperature
and the DOC temperature, DPD regeneration electromag-
netic valve is automatically controlled, loading closed-loop
control is automatically achieved until the engine controller
ECM sends the stop signal of the auxiliary loading and stops
loading.

FIG. 3 is a control diagram which illustrates the closed-
loop control of the automatic load loading. The system com-
prises a control, a DDP, the regeneration electromagnetic
valve and a temperature sensor. DPD regeneration electro-
magnetic valve is used to control the size of auxiliary loading
load in automatic and manual regeneration. In one aspect, the
lower the environment temperature is, the more loading load
is needed. The main controller determines the environment
temperature, and the corresponding current for DPD regen-
eration electromagnetic valve is supplied by PID algorithm,
thus loading a load matching the environment temperature.
On the other hand, the main controller determines DOC tem-
perature, the regeneration electromagnetic valve is adjusted
by PID algorithm, thus the loading load is controlled accu-
rately, load loading is ensured for keeping the DOC tempera-
ture in the range of the regeneration required temperature.

Meanwhile as referred in FIG. 1 and FIG. 3, the specific
process of the automatically regenerated auxiliary load load-
ing control method of the present invention is as follows:
During the normal state of the excavator, when the accumu-
lation of the particles in a diesel particulate filter (DPF)
exceeds a specified standard, if the exhaust temperature is
higher than the regeneration required temperature 250° C.,
the engine controller comes into automatic regeneration pro-
cess, the accumulation of the particles is burned in a diesel
particulate filter by the regeneration machine; if the exhaust
temperature is lower than the regeneration required tempera-
ture 250° C., the engine controller transmits an auxiliary
regeneration packet to the main controller by a CAN bus, it is
required to increase the hydraulic load and the engine exhaust
temperature for accomplishing automatic regeneration.

In the process of the automatically regenerated auxiliary
loading, DPD regeneration electromagnetic valve is changed
by controlling the corresponding PWM signal mouth of the
main controller; the automatically regenerated loading con-
trol process as disclosed in FIG. 2, when the accumulation of
the particles in a diesel particulate filter (DPF) exceeds a
specified standard and the exhaust temperature is higher than
the regeneration required temperature, the engine controller
ECM transmits an auxiliary regeneration packet by a CAN
bus. The main controller determines the external environment
temperature after receiving the packet from ECM, the exter-
nal environment temperature is gained by reading the engine
inlet temperature, when the environment temperature is high,
the required loading load is small, when the environment
temperature is low the required loading load is large, the
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specifically corresponding relationship between them is set
by the software of the main controller. The main controller
supplies corresponding current for the DPD regeneration
electromagnetic valve according to the obtained external
environment temperature and the “environmental tempera-
ture—loading current” curve set in the software, meanwhile,
the main controller monitors DPF catalyst inlet exhaust tem-
perature. AS the engine regeneration required temperature is
250° C.-300° C., thus when the DOC temperature is less than
250° C. the regeneration electromagnetic valve current is
asked for increasing so as to increase the loading, and to
achieve the automatic closed-loop control of the regeneration
auxiliary loading.

Meanwhile as referred in FIG. 2 and FIG. 3, the specific
process of the automatically regenerated auxiliary load load-
ing control method of the present invention is as follows:

When the excavator stops working, the operating handle is
in the middle, the forerunner lock is locked, the excavatorisin
the idle state, the engine exhaust temperature is less than the
regeneration required temperature (250° C.). The engine con-
troller transmits an auxiliary regeneration packet to the main
controller by a CAN bus, it is required to increase the hydrau-
licload, and the exhaust temperature is kept in the range of the
regeneration required temperature by the auxiliary loading
for burning the accumulation of the particles in a diesel par-
ticulate filter by the manual regeneration function.

The Manual regeneration auxiliary loading process
changes the DPD regeneration electromagnetic valve current
by the corresponding pulse width modulation signal of the
main control, different hydraulic load loading is achieved; the
manual regeneration auxiliary loading process is similar with
the automatic regeneration loading, as disclosed in FIG. 2,
when the main controller monitors the button of the manually
regenerated pressed, the displayer transmits an auxiliary
regeneration packet by a CAN bus; after receiving the packet
from the displayer, a main controller determines the external
environment temperature; the external environment tempera-
ture is gained by reading the engine inlet temperature, when
the environment temperature is high the needed loading load
is small, when the environment temperature is low the needed
loading load is large. The specifically corresponding relation-
ship between them is set by the software of the main control-
ler, the main controller supplies corresponding current for the
DPD regeneration electromagnetic valve according to the
obtained external environment temperature and the “environ-
mental temperature—loading current” curve set in the soft-
ware, so as to obtain a load matching the environment tem-
perature. The curve is similar with the curve used in
“environmental temperature—loading current” of the auto-
matic regeneration auxiliary control; meanwhile, the main
controller monitors DOC temperature, thus when the DOC
temperature is less than 250° C., the DPD regeneration elec-
tromagnetic valve current is increased for increasing the load-
ing. When the DOC temperature is more than 300° C., the
DPD regeneration electromagnetic valve current is required
to be decreased for decreasing the loading, so as to achieve the
manual closed-loop control of the regeneration auxiliary
loading.

In summary, an intelligent post-treatment and regeneration
control method for an engineering machinery engine of the
present invention comprises an automatically regenerated
auxiliary load loading control method and a manually regen-
erated auxiliary load loading control method, automatic
regeneration auxiliary load loading control method com-
prises the following steps: when the accumulation of the
particles in a diesel particulate filter exceeds a specified stan-
dard and the exhaust temperature of the engine is higher than
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the regeneration required temperature, an engine controller
transmits an auxiliary regeneration packet;

After receiving the packet, a main controller determines
the external environment temperature.

The main controller supplies corresponding current for the
regeneration electromagnetic valve of the particulate filter
according to the obtained external environment temperature
and the corresponding relationship between a preset environ-
ment temperature and a loading current, so as to obtain a load
matching the environment temperature.

The present invention can choose the size of the load by the
external environment temperature; in the load loading pro-
cess, the engine exhaust temperature is kept in the range of the
regeneration required temperature by the closed-loop control,
enabling the load loading process to be more intelligent and
accurate.

While the present disclosure has been described in connec-
tion with certain exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed embodi-
ments, but, on the contrary, is intended to cover various
modifications and equivalent arrangements included within
the spirit and scope of the appended claims, and equivalents
thereof.

The invention claimed is:
1. An intelligent post-treatment and regeneration control
method for an engineering machinery engine, comprising:

an automatically regenerated auxiliary load loading con-
trol method and a manually regenerated auxiliary load
loading control method, wherein:

A. the automatic regeneration auxiliary load loading con-
trol method comprises the following steps:

when an accumulation of the particles in a diesel particu-
late filter exceeds a specified standard and an exhaust
temperature of the engine is higher than a regeneration
required temperature, an engine controller transmits an
auxiliary regeneration packet;

after receiving the auxiliary regeneration packet, a main
controller determines an external environment tempera-
ture;

the main controller supplies corresponding current for a
regeneration electromagnetic valve of the diesel particu-
late filter according to the obtained external environment
temperature and the corresponding relationship between
a preset environment temperature and a loading current,
so as to obtain a load matching the external environment
temperature;

the main controller monitors the exhaust temperature at an
inlet of the diesel particulate filter, when a temperature
of a diesel oxidation catalytic converters is lower than a
lower limit of the engine regeneration required exhaust
temperature, the current of the regeneration electromag-
netic valve of the diesel particulate filter is raised to
increase the load, when the temperature of the diesel
oxidation catalytic converter is higher than an upper
limit of the engine regeneration required exhaust tem-
perature, the current of the regeneration electromagnetic
valve of the diesel particulate filter is declined to
decrease the load, so as to achieve the automatic closed-
loop control of the regenerated auxiliary loading; and

B. the manually regenerated auxiliary load loading control
method comprises the following steps:

when the main controller monitors a button of the manually
regenerated pressed, an engine controller transmits an
auxiliary regeneration packet; after receiving the auxil-
iary regeneration packet, a main controller determines
the external environment temperature;



US 9,186,664 B2

7

the main controller supplies corresponding current for the
regeneration electromagnetic valve ofthe diesel particu-
late filter according to the obtained external environment
temperature and the corresponding relationship between
a preset environment temperature and a loading current,
so as to obtain a load matching the environment tem-
perature;

the main controller monitors the temperature, thus, when

the temperature of the diesel oxidation catalytic con-
verter is lower than the engine regeneration required
exhaust temperature, increasing the current of the regen-
eration electromagnetic valve of the diesel particulate
filter to increase the load, when the temperature of the
diesel oxidation catalytic converter is higher than the
upper limit of the engine regeneration required exhaust
temperature, the current of the regeneration electromag-
netic valve of the diesel particulate filter is declined to
decrease the load, so as to achieve the manual closed-
loop control of the regenerated auxiliary loading.

2. The intelligent post-treatment and regeneration control
method for an engineering machinery engine as disclosed in
claim 1, wherein the engine controller transmits an auxiliary
regeneration packet by a CAN bus.

3. The intelligent post-treatment and regeneration control
method for an engineering machinery engine as disclosed in
claim 1, wherein the lower limit of the engine regeneration
required exhaust temperature is 250° C.

4. The intelligent post-treatment and regeneration control
method for an engineering machinery engine as disclosed in
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claim 1, wherein the upper limit of the engine regeneration
required exhaust temperature is 300° C.

5. The intelligent post-treatment and regeneration control
method for an engineering machinery engine as disclosed in
claim 1, wherein the corresponding relationship between a
preset environment temperature and a loading current set by
a software of the manually regenerated auxiliary load loading
control method is similar with the corresponding relationship
between a preset environment temperature and a loading cur-
rent set by the software of the automatic regenerated auxiliary
load loading control method.

6. The intelligent post-treatment and regeneration control
method for an engineering machinery engine as disclosed in
claim 1, wherein the automatic regenerated auxiliary load
loading control method changes the current of the regenera-
tion electromagnetic valve of the diesel particulate filter by
controlling a corresponding pulse width modulation signal of
the main control, so as to control different hydraulic load
loading.

7. The intelligent post-treatment and regeneration control
method for an engineering machinery engine as disclosed in
claim 1, wherein the manual regenerated auxiliary load load-
ing control method changes the current of the regeneration
electromagnetic valve of the diesel particulate filter by con-
trolling a corresponding pulse width modulation signal of the
main control, so as to achieve different hydraulic load load-
ing.



